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ABSTRACT
BACKGROUND: Chemotherapy-induced nausea and vomiting (CINV) are two of the most frequently 
experienced and distressing side effects of cancer treatment. Recent updates by ESMO/MASCC and 
ASCO on guidelines for prevention of CINV have recommended the addition of a neurokinin-1 receptor 
antagonist to antiemetic regimens for patients receiving carboplatin-based chemotherapy area under 
the curve (AUC) ≥4 mg/mL per minute, and an addition of olanzapine for those receiving combination 
anthracycline/cyclophosphamide chemotherapy.

AIMS: To assess current use of prophylactic antiemetics and rates of CINV in patients under the care of 
MidCentral Regional Cancer Treatment Service (MRCTS) receiving carboplatin AUC≥4 or combination 
anthracycline/cyclophosphamide.

METHODS: Data was prospectively collected on patients under the care of MRCTS receiving 
carboplatin AUC≥4 or combination anthracycline/cyclophosphamide chemotherapy, including breast 
cancer patients receiving 5-fluorouracil, epirubicin and cyclophosphamide (FEC) and lymphoma 
patients receiving rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone (R-CHOP). 
Questionnaires were given to eligible patients to be completed daily from day two to day six of first 
cycle of chemotherapy only. Data on each patient’s gender, age, types of chemotherapies, types of 
malignancies, presence of nausea or vomiting, number of dry retching or vomiting episodes and 
anti-emetics were recorded.

RESULTS: From 15 September 2018 to 10 August 2019, a total of 44 patients receiving carboplatin-
based chemotherapy AUC≥4 and 30 patients receiving combination anthracycline/cyclophosphamide 
were included. Twenty-two patients (50%) had either emesis or significant nausea in the overall and 
delayed phase when treated with carboplatin AUC≥4, and only three (7%) in the acute phase. Fourteen 
patients (56%) had either emesis or significant nausea in the overall phase when treated with FEC 
chemotherapy, mostly in the acute phase (13 patients) rather than in the delayed phase (9 patients).

CONCLUSION: The rates of CINV are high with the existing antiemetic regimens used at MidCentral 
Regional Cancer Treatment Service. Therefore, in accordance with international guidelines, we 
will add a neurokinin-1 antagonist to the antiemetic regimens for patients receiving carboplatin-
based chemotherapy AUC≥4, and olanzapine for those receiving combination anthracycline/
cyclophosphamide chemotherapy, in an attempt to improve the rates of CINV in these groups. 
Repeating this audit post-implementation of above recommendations will be important to assess for 
any improvement.
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Despite the development of more 
effective antiemetic regimens in the 
last 30 years, nausea and vomiting 

continue to be two of the most frequently 
experienced and distressing side effects of 
chemotherapy.1 Prophylaxis is the mainstay 
of therapy, and if it is not managed appropri-
ately, patients can develop anxiety about the 
potential of nausea and vomiting recurring 
with future cycles. This not only affects 
patients’ quality of life but also potentially 
interrupts their treatment schedules and 
impairs treatment efficacy.2 

Various guidelines and recommenda-
tions on antiemetic regimens have been 
developed based on the emetogenicity of 
chemotherapy agents. Notably, key updates 
have been made recently to the European 
Society of Medical Oncology (ESMO) and the 
Multinational Association of Supportive Care 
in Cancer (MASCC) guidelines for prevention 
of chemotherapy-induced nausea and 
vomiting (CINV) in 2016 and the American 
Society of Clinical Oncology (ASCO) 
guideline on antiemetics in 2017. Two of 
the key recommendations are (1) adding 
a neurokinin receptor antagonist (NK1 RA) 
to a 5-hydroxytryptamine type 3 receptor 
antagonist (5-HT3 RA) plus dexamethasone 
in patients receiving carboplatin area under 
the curve (AUC) ≥4 mg/mL per minute, and 
(2) offering a four-drug combination of 
an NK1 RA, 5-HT3 RA, dexamethasone and 
olanzapine to patients who are treated with 
an anthracycline combined with cyclophos-
phamide (AC).3,4

Carboplatin has previously been 
considered a moderately emetogenic 
chemotherapy (MEC), and a two-drug combi-
nation of 5-HT3 RA plus dexamethasone 
was traditionally offered as antiemetic 
prophylaxis. However, carboplatin AUC≥4 
is now thought to have an emetic potential 
greater than that of many other MEC agents. 
Without antiemetic prophylaxis, 89% of 
carboplatin-treated patients experienced 
some degree of nausea, and 82% of patients 
vomited.5,6 It is important to improve CINV 
prophylaxis in this group of patients. One 
major study evaluating this was a post-hoc 
analysis comparing an NK1 RA with placebo 
in addition to 5-HT3 RA plus dexamethasone 
among 401 carboplatin-treated patients 
in a phase 3 randomised trial by Hesketh 
et al. Superior responses were shown by 

the measures of no emesis, no nausea and 
complete response (defined as no emesis 
and no use of rescue medication) in the NK1 
RA group.7 Other studies have also demon-
strated the benefit of adding an NK1 RA 
to improve CINV in carboplatin-treated 
patients.8–12

AC combination chemotherapy has 
been reclassified as highly emetogenic 
since 2011 and a three-drug combination 
of NK1 RA, 5-HT3 RA and dexamethasone 
was considered the standard prophylactic 
antiemetic regimen. A phase 3 placebo-con-
trolled randomised trial by Navari et al has 
evaluated the addition of olanzapine to this 
regimen in patients receiving highly emeto-
genic chemotherapy, with the majority of 
patients in this trial receiving AC combi-
nation chemotherapy. Olanzapine was 
shown to significantly improve nausea 
prevention and complete response.13 A 2016 
meta-analysis of olanzapine for prophy-
laxis and rescue of CINV by Chiu et al also 
suggested a similar benefit.14 It is worth 
noting that most studies excluded patients 
receiving R-CHOP for lymphoma.

Adherence to evidence-based anti-
emetic guidelines is important to improve 
patient outcomes. However, a recent 
retrospective analysis has shown that less 
than half of physicians achieved greater 
than 90% adherence to antiemetic guide-
lines. For carboplatin, 62% of physicians 
had up to 10% compliance, and another 
17% of physicians had between 11% and 
20% compliance. Adherence was higher 
in the AC combination group, but just 
56% of physicians had greater than 90% 
compliance to the guidelines.15 Healthcare 
professionals also tend to underestimate 
CINV incidence and severity.16 Therefore, 
an audit to assess the rate of CINV is 
important.

Currently in MidCentral Regional Cancer 
Treatment Service (MRCTS), the standard 
prophylactic antiemetic regimen used in 
carboplatin-treated patients is the two-drug 
combination of ondansetron (a 5-HT3 RA) 
8mg twice daily for three doses plus dexa-
methasone 8mg once daily from day one 
to three. Aprepitant (an NK1 RA) is not 
considered as part of standard prophylactic 
antiemetic regimen in carboplatin-treated 
patients, although the addition of aprepitant 
can be considered if other risk factors for 
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emesis, such as history of travel sickness 
or moderate to severe motion sickness, are 
present. AC-treated patients are given the 
three-drug combination of aprepitant 125mg 
on day one and 80mg on days two and three, 
ondansetron 8mg twice daily from day one 
to day two and dexamethasone 8mg once 
daily from day one to day three. Olanzapine 
is used in AC-treated breast cancer patients 
as a rescue medication and given on a ‘as 
required basis’ prescription, but not as a 
part of standard prophylactic antiemetic 
regimen.17

The prophylactic antiemetic regimen  
used in lymphoma patients treated with 
R-CHOP chemotherapy was less well 
defined in MRCTS. Aprepitant was a part 
of standard prophylactic emetic regimen 
in R-CHOP-treated patients. However, its 
role seemed to be less prominent when 
compared to that in AC-treated breast 
cancer patients. 

The aim of this audit was to assess 
current use of prophylactic antiemetics 
and rate of CINV in patients under the care 
of MRCTS receiving carboplatin AUC≥4 
or combination AC chemotherapy, and to 
determine whether the updated antiemetic 
regimens recommended by international 
guidelines should be adopted by MRCTS. 
We also took the opportunity to assess 
whether aprepitant should be added to the 
prophylactic antiemetic regimen in R-CHOP 
treated patients.

Methods
All patients considered in this prospective 

audit were being treated under MRCTS with 
either:

• carboplatin AUC≥ 4 either as single 
agent or as combination with other 
chemotherapy agents; or 

• AC combination chemotherapy 
either in the form of FEC (containing 
epirubicin 100mg/m2 and cyclophos-
phamide 500mg/m2) as neoadjuvant 
or adjuvant breast cancer treatment, 
or R-CHOP (containing cyclo-
phosphamide 750mg/m2 and 
doxorubicin 50mg/m2) as treatment 
for lymphoma. 

These included patients from MidCentral 
District Health Board (DHB), Whanganui 

DHB, Hawke’s Bay DHB and Taranaki DHB. 
The study received approval from a local 
ethics committee and all patients provided 
written informed consent.

Eligible patients were recruited 
during their clinic appointments before 
commencement of chemotherapy or  
on their first day of chemotherapy adminis-
tration. To minimise confounding variables, 
only patients receiving their first cycle  
of chemotherapy in the outpatient setting 
were recruited. Patients requiring chemo-
therapy as inpatients are generally  
more unwell and potentially have other 
factors that could cause nausea or 
vomiting.

Assessment was done by the means of  
a questionnaire adopted from the Hesketh 
et al study (Appendix Figure 1). Patients 
recorded all events of emesis and use of 
antiemetics in a daily diary during the  
first 120 hours (five days) after adminis-
tration of first cycle of chemotherapy only. 
Patients also self-evaluated nausea daily 
with a 100-mm horizontal visual analogue 
scale (VAS). As per the study by Hesketh 
et al,7 we defined nausea as maximum 
VAS score ≥5mm, significant nausea as 
maximum VAS score ≥25mm, emesis as 
dry retching or vomiting and complete 
response as no emesis and no use of rescue 
medication. This was evaluated in the acute 
phase (≤24 hours), delayed phase (>24–120 
hours) and overall phase (0–120 hours). 
Other data collected included each patient’s 
gender, age, types of chemotherapy agents, 
carboplatin AUC dose, primary tumour  
site and previous exposure to 
chemotherapy.

Results
Carboplatin-treated patients
Patients

Between 15 September 2018 and 10 
August 2019, a total of 66 patients from 
MidCentral DHB and Whanganui DHB 
received carboplatin AUC≥4 (Figure 1).  
Thirty-seven patients were not included 
in the final audit results, as seven were 
treated in the inpatient setting, 14 did 
not return questionnaires and 16 were 
not recruited due to unknown reasons. 
As Taranaki DHB and Hawke’s Bay DHB 
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did not have an electronic system similar 
to that used in MidCentral DHB to record 
the number of patients receiving chemo-
therapy, it was not known how many 
patients received carboplatin during that 
period at Taranaki and Hawke’s Bay DHBs. 
A total of 12 patients from Hawke’s Bay 
DHB and three patients from Taranaki  
DHB returned their questionnaires and 
were included. Forty-four carbopla-
tin-treated patients were included in the 
final analysis. 

Baseline characteristics of carbopla-
tin-treated patients are shown in Table 
1. The median age of the patients was 66 
years, and more patients were female (66%) 
than male (34%). The primary malignancies 
of carboplatin-treated patients included 
lung (38.6%), ovary/fallopian tube/peri-
toneum (25%), gastrointestinal, including 
pancreatobiliary (11.4%), uterus (9%), 
urothelial (7%) and others such as breast, 
pleura, head and neck and thymus (9%). 
Eight patients (18%) had received chemo-
therapy previously.

Use of antiemetics and rate of CINV
Forty-two of the 44 patients completed their 

prophylactic antiemetic regimens appropri-
ately as planned. Six patients were taking 
aprepitant, as they were thought to have 
high risk of developing CINV. The numbers of 
carboplatin-treated patients who developed 
nausea, significant nausea or emesis in 
the overall phase was 23 (52%), 18 (41%) 
and 11 (25%), respectively, with the same 
proportions in the delayed phase. Only a few 
patients developed CINV in the acute phase 
(seven with nausea, three with significant 
nausea and only one with emesis). In general, 
22 patients (50%) had either emesis or signif-
icant nausea in the overall and delayed phase 
when treated with carboplatin AUC≥4, and 
only three (7%) in the acute phase (Figure 2).

Complete response (no emesis and no use 
of rescue medication) was observed in 21 
patients (48%) in both delayed and overall 
phases and 33 patients (75%) in the acute 
phase (Figure 3). As shown in Figures 4 and 
5, there were more patients with significant 
nausea on days four and five (12 and 11 
patients, respectively) and with emesis on 
days three, four and five (five, seven and five 
patients, respectively). 

We also evaluated other factors associated 
with risk of CINV, such as gender and age.18 
Around half of both males and females expe-
rienced either emesis or significant nausea 
(8 of 15 males and 14 of 29 females; Table 2). 
A similar pattern was also observed across 
various age groups, primary tumour sites, 
carboplatin AUC doses and combination 
chemotherapy agents (Tables 3, 4 and 5). The 
patient numbers in these subgroups were 
small.

Table1: Baseline characteristics.

Characteristic Carboplatin-treated 
patients (N= 44)

Age, median (range) 66 (43–82)

Sex Number (%)

Female 29 (66%)

Male 15 (34%)

Primary tumour site

Lung 17 (38.6%)

Ovary/fallopian tube/
peritoneum

11 (25%)

Gastrointestinal  
(including  
pancreatobiliary)

5 (11.4%)

Uterus 4 (9%)

Urothelial 3 (7%)

Others (breast, pleura, 
head and neck,  
thymus)

4 (9%)

Previous  
chemotherapy

8 (18%)

Table 2: CINV by gender and age.

Emesis or significant 
nausea (n=44) 

Gender

Male 8/15

Female 14/29

Age

43 to <65 y 10/18

65 to <75 y 10/21

≥75 y 2/5
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Figure 1: Patients’ recruitment (carboplatin).

Figure 2: Rate of CINV in carboplatin-treated patients.
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Figure 4: Number of patients with significant nausea (carboplatin).

Figure 5: Number of patients with Emesis (carboplatin).

Figure 3: Complete response (carboplatin-treated patients).
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Table 3: CINV by primary tumour site.

Primary  
tumour site

No. of patients (N=44) Emesis or significant 
nausea 

Lung 17 8

Ovary/fallopian tube/peritoneum 11 4

GI (including pancreatobiliary) 5 2

Uterus 4 3

Urothelial 3 2

Others (breast, pleura, head and neck, thymic) 4 3

Table 4: CINV by carboplatin AUC doses.

Carboplatin 
doses

 No. of patients 
(N=44)

Emesis or  
significant 
nausea  
(overall phase)

Emesis or  
significant 
nausea  
(acute phase)

Emesis or  
significant 
nausea  
(delayed phase)

AUC 4 3 1 0 1

AUC 5 32 16 3 16

AUC 6 9 5 0 5

Table 5: CINV by various combinations of chemotherapy agents.

Chemotherapy 
agents

 No. of patients 
(N=44)

Emesis or  
significant 
nausea  
(overall phase)

Emesis or  
significant 
nausea  
(acute phase)

Emesis or  
significant 
nausea  
(delayed phase)

C/pemetrexed 7 4 2 4

C/paclitaxel 13 7 0 7

C/gemcitabine 12 5 1 5

C/etoposide 8 3 0 3

TCH 1 1 0 1

Carboplatin only 2 1 0 1

c/capecitabine 1 1 0 1

C denotes carboplatin; TCH denotes docetaxel, carboplatin and trastuzumab.



40

ARTICLE

NZMJ 16 April 2021, Vol 134 No 1533
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

In the six patients who had aprepitant 
as part of their prophylactic antiemetic 
regimens, five developed significant nausea 
and two developed emesis, which all 
occurred in the delayed phase. They were 
given aprepitant due to presence of other 
risk factors for CINV.

Combination anthraycline/
cyclophosphamide (AC)-treated 
patients
Patients

Between 15 September 2018 and 15 June 
2019, 30 AC-treated patients were included 
in the audit. Twenty-five patients had 
breast cancer and received FEC chemo-
therapy (Figure 6). They were all females 
(100%) and their median age was 52 years. 
Recruitment in this patient group ended 
earlier, as a phase 2 trial involving breast 
cancer patients started in July 2019. Five 
patients had lymphoma and were treated 
with R-CHOP chemotherapy.

Use of antiemetics and rate of CINV
All 25 FEC-treated patients completed 

their prophylactic antiemetic regimens 
appropriately as planned. Nine patients 
were taking olanzapine as rescue medi-
cation. The numbers of FEC-treated patients 
who developed nausea, significant nausea 
or emesis in the overall phase were 19 
(76%), 14 (56%) and six (24%), respectively. 
Almost all patients in this group who expe-
rienced CINV developed their symptoms 
in the acute phase with a high proportion 
having ongoing CINV in the delayed phase. 
For example, 13 of the 14 patients with 
significant nausea developed this in the 
acute phase, and 10 of them in the delayed 
phase. A similar rate is seen in patients who 
developed emesis. Overall, 14 patients (56%) 
had either emesis or significant nausea in 
the overall phase when treated with FEC 
chemotherapy, mostly in the acute phase (13 
patients) rather than in the delayed phase 
(nine patients) (Figure 7).

Figure 8 shows that complete response 
was only observed in six patients (24%) 
in the overall phase, seven patients in the 
delayed phase and 10 patients in the acute 
phase. As shown in Figures 9 and 10, most 
patients who experienced either significant 
nausea, or emesis developed their symptoms 
on day one of chemotherapy.

In the R-CHOP-treated lymphoma patients 
group, none of the five patients who partici-
pated had any significant nausea or emesis. 
Only one of them had aprepitant as part of 
prophylactic antiemetic regimens.

Discussion
Carboplatin-treated patients

This audit shows that patients treated 
with carboplatin in our centre had high 
rates of nausea and vomiting despite use of 
existing prophylactic antiemetic regimen, 
especially in the overall and delayed phases. 
This finding is consistent with the study 
by Hesketh et al and several other larger 
studies.7,18–20 It was unclear why carbopla-
tin-treated patients in our centre had higher 
rates of CINV, particularly on days four and 
five compared to days two and three. It is 
worth noting that our patients’ last doses 
of dexamethasone are on day three. It is 
difficult to draw conclusions as a recent 
systematic review showing that one-day 
dexamethasone is not inferior to three-day 
dexamethasone for prevention of CINV.21 
However, the Hesketh study has shown that 
the use of NK1 RA provided a superior CINV 
protection, especially in the overall and 
delayed phases, and thus should be used 
as part of antiemetic regimen in carbopla-
tin-treated patients.

There was no clear pattern in the 
proportion of carboplatin-treated patients 
who developed CINV when compared across 
age groups, genders, primary tumour sites, 
carboplatin AUC doses and combination 
chemotherapy agents. However, patient 
numbers in these subgroups were too small 
to draw a meaningful conclusion from.

It is acknowledged that six of the patients 
who participated in this audit were taking 
aprepitant. There remained a high rate of 
CINV in these six patients (five developed 
significant nausea and two developed 
emesis). However, these patients were 
started on aprepitant due to the presence of 
other risk factors of CINV and the numbers 
are small, and hence selection bias is highly 
likely.

Only two patients treated with carbo-
platin did not complete their prophylactic 
antiemetic regimens. However, more than 
30 eligible patients either did not return 
their questionnaires or were not recruited. 
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Figure 7: Rate of CINV in FEC-treated breast patients.

Figure 6: Patients’ recruitment (combination AC).
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Figure 8: Complete response (FEC-treated patients).

Figure 9: Number of patients with significant nausea (FEC).

Figure 10: Number of patients with emesis (FEC).
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This raises the possibility of selection bias 
in our study population. Adherence rates 
to prophylactic regimen may be lower in 
routine clinical practice.

Combination anthracycline/
cyclophosphamide-treated 
patients 

This audit has also shown high rates of 
nausea and vomiting across all phases in 
breast cancer patients treated with combi-
nation anthracycline/cyclophosphamide.

The rate of CINV in both acute and delayed 
phases that we observed in this population 
is higher than what was observed by Navari 
et al. It is unclear why we have a higher 
rate of CINV in the acute phase compared to 
delayed phase; this differs from the findings 
of other studies.13,22 One possibility is the 
use of a newer generation of antiemetics in 
the larger trials. Regardless, it appears that 
antiemetic prophylaxis in this patient group 
in our centre is insufficient. Therefore, we 
should look at an additional antiemetic 
agent. Olanzapine has been shown to be 
effective in preventing CINV in both acute 
and delayed phases13,22–24 and therefore 
should be added to the usual three-drug 
regimen.

Other agents should also be considered 
for more effective prophylaxis of CINV. 
Currently, a phase 2 study is underway in 
New Zealand to evaluate the role of panto-
prazole, a proton pump inhibitor, in the 
prophylaxis of delayed CINV in breast 
cancer patients receiving adjuvant chemo-
therapy. Its role in preventing delayed CINV 
in the carboplatin-treated patients will also 
need to be evaluated.

The numbers of patients treated with 
R-CHOP is too small for us to draw any 
meaningful conclusion. However, we 

have not observed any significant nausea 
in the five patients treated with R-CHOP, 
despite four of them not having aprepitant. 
Therefore, instead of aprepitant being given 
routinely as part of prophylactic anti-
emetic regimen, it should be considered 
in patients with high risk of developing 
CINV only. Possible explanations for lower 
rates of CINV in patients receiving R-CHOP 
chemotherapy in comparison to FEC chemo-
therapy include: a small sample size, the use 
of different dosages and drugs, the use of 
high-dose prednisone as part of treatment 
regimen and the younger age and gender of 
patients receiving FEC chemotherapy.18

Other limitations of this audit include the 
small numbers of patients and that a cost–
benefit analysis was not performed. The 
study by Navari et al also included cispla-
tin-treated patients, although most patients 
(more than 60%) were treated with anth-
racycline/cyclophosphamide. A minority 
of patients in our study were also given 
aprepitant or olanzapine and this could 
potentially affect our data.

Conclusion
This audit has shown that the rate of 

CINV in patients under the care of MRCTS 
receiving carboplatin AUC≥4 or combi-
nation anthracycline/cyclophosphamide is 
high. Therefore, we will add a neurokinin-1 
antagonist to the antiemetic regimens for 
patients receiving carboplatin-based chemo-
therapy AUC≥4, and olanzapine for those 
receiving combination anthracycline/cyclo-
phosphamide chemotherapy, in an attempt 
to improve the rates of CINV in these groups. 
Another repeat audit post-implementation of 
above recommendations will be important 
to assess for any improvement.
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